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A review of the literature on decision making indicated
a lack of research attention given to the effects of the
dynamics of the social context surrounding participation on
decision outcomes.

The present study examined the

relationship between social context and group decision
making formats, and its implications for the effective
implementation of group participation in decision making
The effectiveness of three decision-making formats, the
nominal technique, the interacting technique, and the
consensus technique, were compared under conditions of
cooperation and competition on the three decision
effectiveness dimensions of quality, acceptance, and
synergy.
Two-hundred and forty-eight undergraduate students,
working in four or five-person groups, solved the NASA Moon
Survival Problem under one of six conditions.

Quality,

synergy, and both self -report and behavioral measures of
acceptance were assessed.
An 3 X 2 (decision format X social context) analysis of
vi

variance indicated that social context and decision format
have no effect on measures of decision quality, behavioral
acceptance, and synergy, although the results were in the
hypothesized direction.

The study did indicate that

self-reported acceptance, satisfaction with the dynamics
within participation, and representation in discussion were
contingent upon the social context.

Cooperative groups

facilitate the acceptance of the groups' decision and were
more satisfied with the dynamics within participation.
Also, competitive groups felt that people did not dominate
the discussion in their groups more than cooperative
groups.

vi i

Introduction

Groups have the potential to be an effective and
practical tool for decision-making processes.

Research has

shown that group decision making is often more effective
than the pooled contributions of individuals (Maginn &
Harris, 1980; Hall, Mouton & Blake, 1963).

However, groups

do not always perform more effectively in decision making.
The effectiveness of groups varies as a function of the
decision-making format employed and the structure of the
individual's and group's goals.

The present study examined

the effectiveness of group decision-making formats and
social context on an evaluative task.

This review will

focus on the pertinent empirical investigations and
theoretical issues derived from research on group decision
making and social context.
Group decision-making and problam-solving techniques
have received considerable attention from reseachers and
theorists in past and recent years.

Problem solving refers

to the entire process of problem formulation, alternative
generation and information processing which culminates in
the choice of a solution (MacCrimmon & Taylor, 1976).
Decision making is a subset of problem solving which
consists of generation and evaluation of a set of
alternatives in order to make a decision
1
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(MacCrimmon & Taylor, 1976).
Group problem solving consists of a number of steps
that can be grouped into two cycles.

One cycle occurs prior

to any decision or action and the second cycle occurs after
the decision has been reached.

The first cycle consist of:

Step 1. problem formulation
Step 2. generating proposals for solution
Step 3. forecasting the consequences of
solutions proposed or testing solutions
and evaluating them conceptually before
taking any action
The second cycle
Step 4.
Step 5.
Step 6.

involves:
action planning
action steps
evaluation of outcomes often leading
back into the first cycle of problem
definition

The concept of decision making is involved in step two
and three of problem solving, but is more apparent in the
transition from cycle one to cycle two (Schien, 1969).

Both

decision making and problem solving form a bridge between
thought and action (MacCrimmon & Taylor, 1976).
Group decision making is considered a social process
because individual preferences are combined into a single
group preference.

Effective decision making is contingent

upon the process the group uses to arrive at a decision.
Empirical investigations of decision making suggest that
dynamic elements, such as interpersonal influence and
pressures of conformity, moderate the effectiveness of group
decision making (House & Singh, 1987; Moorhead & Montanan,
1986; Stasser & Titus, 1984; Tinsdale & Davis, 1985; Bowen,
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1987).

Some of the specific elements identified that hinder

the group decision-making process are:

(1) The majority

vote process often entails the preferences of minorities
being under represented or totally omitted in the group
decision.

(2) It is often assumed that preferences are

absolute, stable over time, and unambigious.

This results

in group members' inability to make choices among alternate
preferences.

(3) Groups tend to focus primarily on conflict

resolution through premature agreement and resorting to
conflict reducing techniques instead of focusing on reaching
an effective decision.

(4) Discussions are often limited to

only a few alternatives and tend to perpetuate incorrect,
biased information from members.

Attempts at understanding

group decision-making processes must consider these issues.
Theorists have proposed several techniques to improve
group decision-making effectiveness.

The present study

investigated the effects of three decision-making
techniques, i.e. the interacting, nominal, and consensus
methods, and two aspects of the social context, i.e.
cooperation and competition, on the effectiveness of group
decision making.

Before elaborating on the group processes

employed by the interacting, nominal, and consensus
techniques and the relevant aspects of the social context,
t is necessary to define effective decisions.
Decision Properties
Researchers investigating the various group
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decision-making formats have typically defined the
effectiveness of decisions in terms of two dimensions:
quality and 2) acceptance (Miner, 1979).

1)

The first

dimension, quality of the decision, is defined as the
appropriateness of the decision for the situation.

The

second dimension, acceptance, is the extent to which the
decision is supported by those who carry It out.
Quality and acceptance are critical to the effective
implementation of a decision.

A situation may exist in

which acceptance of the decision is not important.

If the

decision makers are not affected by the decision or are not
responsible for the implementation of the solution,
acceptance of the decision may be irrelevant.

However, if

acceptance of the decision is relevant, i.e., the group
members' commitment to the final decision is critical to its
effective implementation, then acceptance is as relevant a
factor to decision effectiveness as quality.
Decision-making formats differentially effect the level
of quality and acceptance of a decision.

For example, some

decision-making formats yield high quality decisions but low
acceptance of the decision among its group members.

In

contrast, a decision-making format may yield low quality
decisions but high acceptance of the decision among its
members.

Thus, the level of quality and acceptance required

for effective implementation of a decision directly effects
which decision making format is appropriate for a given
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situation.

A number of researchers have examined group

decision-making formats by employing a task requiring both
high quality and high acceptance from members to yield an
effective solution (Miner, 1979; Van de yen & Delbecq, 1971;
Gustafson, Shukla, Delbecq & Walster, 1973; Tinsdale &
Davis, 1985; Green & Taber, 1980; Green, 1975; Nemiroff,
Pasmore & Ford, 1976; Erffmeyer & Lane, 1984).
A third decision property that is sometimes
investigated is synergy (Herbert & Yost, 1979; Hall &
Watson, 1970; Hall, Mouton, & Blake, 1963; Burleson, Levine
& Samter, 1984).

Synergy is defined as the product of the

whole being better than one of the parts.

Thus, a measure

of synergy is an index of the group's improvement in
decision quality over the group's best individual decision.
The following review of literature will examin? three
widely used decision-making formats, the interacting
technique, the nominal group technique, and the consensus
technique.

The review will focus on the quality and

acceptance dimensions of decisions to evaluate the relative
effectiveness of each format.

The synergism dimension will

also be reviewed for studies that utilized it to evaluate
the relative effectiveness of each decision-making format.
Decision Making Formats
Three commonly used decision-making techniques are the
interacting, nominal, and the consensus formats.

The

interacting technique will be presented first, followed by
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the nominal and consensus techniques.
Interacting Technique
The first group decision-making format, the interacting
technique, is the most commonly used decision-making
format.

The interacting technique is a completely

unstructured group process.

A statement of the problem is

followed by open discussion to generate solutions to the
problem.

Interacting groups conclude with the pooling of

individual judgements to reach a group decision.
Interacting groups may be appropriate for synthesizing
information, evaluating information and working toward group
agreement on a particular solution (Van de yen & Delbecq,
1971).

However, Green (1975, p. 64) suggests that the

effectiveness of the interacting technique depends on the
following factors:
I) The composition of the group.
2) The amount of training participants have
had in the group technique.
3) The nature of the task.
Van de Ven and Delbecq (1971, p. 206) suggested that
there are several inhibitory factors that reduce the
effectiveness of interacting groups:
1) A "focus" effect wherein interacting groups
"fall into a rut" and pursue a single train
of thought for long periods (Torrance, 1957;
Dunnette, 1964).
2) The "self-weighting" effect, wherein an
individual will participate in the group to
the extent that he or she feels equally
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competent with others (Kelly & Thibault,
1954; Collaros & Anderson, 1969).
3) The fact that covert judgments are made but
not expressed as overt criticisms
(Collaros & Anderson, 1969).
4) The inevitable presence within most
organizational groups of status
incongruities, wherein low-status
participants may be inhibited and "go-along"
with opinions expressed by high-status
participants, even though they feel their
opinions are better (Vroom, Grant & Cotton,
1969).
5) Group pressures for conformity and implied
threat of sanctions from the more
knowledgeable members (Hoffman, 1965;
Dalkey & Hilmer, 1963).
6) The influence of dominant personality types
upon the group (Dalkey & Hilmer, 1963).
7) The amount of time and effort spent by the
group to maintain itself (Dalkey & Hilmer,
1963; Dunnette, 1964). As orientation to
maintain group interaction increases,
quality of solutions decreases (Campbell,
1968).
8) A tendency to reach "speedy decisions"
before all problem dimensions have been
considered (Maier & Hoffman, 1960).
Hall, Mouton and Blake (1963) found that interacting
groups are superior to individual's pooled contributions.
However, this contention has not been supported by
subsequent research.
Brainstorming groups, i.e. groups that generate large
numbers of alternative solutions, are a commonly encountered
example of an interacting group.

Research has shown that a

process loss that often occurs in brainstorming groups is
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inhibition of creative thought (Dillion, Graham
1972; Dunnette, Campbell & Jaastad, 1963).

N

Aidellis,

Researchers have

suggested that interacting groups tend to pursue a limited
train of thought.

The studies by Dillion et al. and

Dunnette et al. indicated that the pooled efforts of
individuals resulted in more ideas that brainstorming
groups.

Maginn and Harris (1980) found that group and

individual brainstorming did not differ significantly in the
number and quality of ideas produced.

Interacting groups

likely are ineffective due to inhibitory factors that occur
from unstructured interaction.

The interacting group is

frequently used as the "no training" control group in
current research (e.g., Brightman, Lewis & Verhoven, 1983;
Herbert & Yost, 1979; Stumpf, Freedman & Zand, 1979).
Nominal Group Technique
The second group decision-making format, the nominal
group technique (NGT), was originated by Delbecq and Van de
yen (1968).
format.

The NGT is a highly structured decision-making

Individuals first work alone to develop solutions

to a problem.

This period of silent idea generation is

followed by a recorded round-robin procedure in which each
member in the group presents his/her ideas in turn.

Each

group member then individually rates each alternative.

The

final group decision is reached by rank ordering the pooled
ratings of each member (Van de yen & Delbecq, 1971).
The nominal group technique allows for maximum
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individual creativity by requesting each member to
contribute one solution to the problem in turn until all
solution alternatives have been exhausted.

In addition, the

procedure gives each group member's solutions a chance of
being adopted.

Delbecq and Van de yen

have provided a clear

illustration of the NGT:
4lot.

Imagine a meeting room in which seven
to ten individuals are sitting around
a table in full view of each other.
However, they are not speaking to each
other. Instead, each individual is
writing ideas on a pad in front of him.
At the end of twenty minutes, a very
structured sharing of ideas take place.
Each individual in round-robin fashion
provides one idea from his private list
which is written on a flip chart by a
recorder in full view of other members.
There is still no discussion, only the
recording of privately generated ideas.
This round-robin listing continues
until each member indicates he has no
further ideas to share. The output of
this nominal process is the total idea
set created by this structured process
(Green, 1975, p. 64).
Delbecq and Van de yen's original assumption was that
the NGT would be superior to other decision-making
techniques because bias due to member status (e.g.,
dominance) is eliminated from the generation and evaluation
phase.

Thus, they postulated that the NGT would yield high

quality decisions.

They further suggested the technique is

more appropriate for particular phases of decision making
such as generating information and fact finding.
Van de yen and Delbecq (1971, p. 206) summarized the
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following characteristics found in nominal groups.

They:

1) Stimulate creative tension by means of
presence of others, the silence, and the
evidence of activity. This tension is
important for individual commitment to the
search process. Thus, the social
facilitation of the group setting is
retained and amplified (Dalton, 1969).
rating comments
2) Avoid evaluation or ela
while problem dimension are being generated
(Maier & Hoffman, 1960).
3) Provide each individual time and
opportunity to engage in reflection
(search) and force participants to record
their thoughts (Dunnette, 1964; Maier &
Solem, 1952; Horowitz & Newman, 1964).
4) Avoid dominance of group output by strong
personality (Maier & Maier, 1957).
5) Prevent premature closure to the
alternative search process and decision
making (Maier & Hoffman, 1960; Bennett,
1965).
6) Allow all participants to share in the
opportunity for influencing the direction
of group decision outcome (Pelz, 1956;
Goldman, Bolen & Martin, 1961).
7) Encourage the generation of minority
opinions and ideas, which consequently are
more likely to be voiced (Maier & Solem,
1952; Shukla, 1970).
8) Tolerate conflict, incompatible ideas since
all ideas are revealed in writing (Deutsch,
1949; Guetzkow & Gyr, 1954).
9) Alleviate "hidden agendas" or covert
political group dynamics which
are difficult to develop when writing
(Foureizos, Hutt & Guetzkow, 1950).
10) Induce a sense of responsibility in the
member to achieve group success (Benne &
Sheats, 1948).
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11) Impose a burden upon all participants to
work and produce their share in the
necessary task (Bales, 1953; Deutsch,
1949).
12) By means of written expression, induce a
greater feeling of commitment and a greater
sense of performance than does spoken
expression (Horowitz & Newman, 1964;
Bouchard, 1953).
Numerous empirical investigations have been conducted
on the NGT comparing its effectiveness to other group
decision-making formats (Van de yen & Delbecq, 1971; Van de
yen & Delbecq, 1974; Nemiroff & Pasmore, 1975).

Studies on

brainstorming imply that a major disadvantage in the
function of brainstorming groups is that they restrict
solution alternatives to a particular direction (e.g.,
Dillion, Graham & Aidellis, 1972; Dunnette, Campbell &
jaastad, 1963; Georgas, 1986).

Delbecq and Van de yen

suggested that, because of the aforementioned
characteristics, the nominal group technique overcomes this
and many other weaknesses of interacting decision-making
groups.

The NGT allows for creativity on the part of the

group members by having each members' ideas on the problem
recorded uncontaminated by other members' ideas (Brightman,
Lewis & Verhoven, 1983).
Van de yen and Delbecq (1971, 1974) reviewed literature
on

alternative decision making formats and concluded that

nominal groups were more effective than interacting groups.
Typically studies have used the number of alternatives

12
generated as a measure of quality.

These researchers

indicated that the nominal group technique generates more
total ideas than the interacting technique.
Several studies have compared the NGT with interacting
groups employing idea generation tasks.

These studies have

generally indicated that the nominal technique produces a
greater quantity of unique ideas (Van de yen & Delbecq,
1971; Van de yen & Delbecq, 1974; Gustafson et al., 1973;
Chung & Ferris, 1971; Brightman, Lewis & Verhoven, 1983).
Brightman et al. (1983) and Chung and Ferris (1971)
suggested the reason for the superiority of the nominal
groups is that NGT group processes are reactive whereas
interacting groups are inhibited by the personality makeups
of group members (e.g., dominance).

Brightman et al. (1983)

suggested that the nominal group technique reduces
conservatism bias (i.e., uAresponsiveness) due to the
round-robin listing of ideas.

These studies confirm Delbecq

and Van de Ven's hypotheses that nominal groups are most
appropriate for idea generation or fact finding.

However,

Green (1975), and Stumpf, Freedman and Zand (1979) have
found evidence which contradicts previously mentioned
studies.
Green (1975) found that there were no significant
differences between the nominal and interacting groups on
the quality of decisions.

His results showed that the mean

number of responses generated by each group were essentially
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the same.

In addition, Stumpf et al. (1979) found that

although nominal groups generated more ideas than
interacting groups, their decisions were not more
effective.

The Stumpf et al. results suggest that the

number of unique ideas generated is not an adequate
determinant of effectiveness.
Stumpf et al. (1979) found that when the decision does
not require acceptance, nominal groups are likely to
recommend less effective decisions.

Other research also

suggests that the nominal technique is not appropriate for
problems requiring high member acceptance (Green & Taber,
1980; miner, 1979).

Green and Taber (1980) suggested the

group member's low acceptance of the nominal group technique
stems from the member's feelings of low personal
involvement.

This, in turn, is possibly due to the member's

lower level of closure.

However, Green and Taber found that

nominal group members were satisfied with the decision
making process, experienced less frustration with other's
behavior, perceived less rejection of their opinions and
suggestions, and were less likely to reject other's
opinions.
As previously mentioned, group problem solving consists
of two cycles - idea generation and idea evaluation.

Idea

generation tasks consist of generating as many ideas as
possible without evaluation of any of the ideas.
generation tasks entail problem identification.

Idea
Evaluative

14
tasks require finding a solution to a problem that lies
within a conceptual framework.

In the research context,

evaluative tasks frequently entail the ranking of items from
a set of alternatives provided by the researcher.
Typically, there is a correct solution.

The group processes

that occur in decision making formats may be inhibited or
enhanced by the structure of the task.

Likewise, different

decision making formats may facilitate or hinder idea
generation or idea evaluation (Price, 1985).
In contrast to research using idea generation tasks,
research employing evaluative tasks does not su000rt the
superiority of NGT.

Only a few empirieal investigations to

date have examined the effectiveness of the NGT on an
evaluative task (Nemiroff, Pasmore & Ford, 1976; Nemiroff &
Pasmore, 1975; Burleson, Levine & Samter, 1984; Herbert and
Yost, 1979; Erffmeyer & Lane, 1984).

These studies

typically use the evaluative tasks the NASA Moon Survival
Problem (Hall & Watson, 1970) or the Lost at Sea Problem
(Nemiroff & Pasmore, 1975).

Neither Nemiroff et al. (1976)

nor Nemiroff and Pasmore (1975) found a significant
difference between the nominal and interacting groups on the
quality of decisions.

Nemiroff and his collegues had

hypothesized that nominal groups would out-perform
interacting groups because the NGT reduces a number of
inhibitory factors that typically occur in interacting
groups.

Erffmeyer and Lane (1984) and Burleson, Levine and
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Samter (1984) found that groups employing the interacting
procedure yield higher quality decisions than groups
amploying the nominal group technique.

Nemiroff et al. and

Erffmeyer and Lane also found no differences between nominal
and interacting grouos on an attitudinal measure of decision
acceptance.
Only one study found the decision quality of the
nominal technique to be superior to the interacting
technique on an evaluative task (Herbert & Yost, 1979).

The

results also indicated that positive synergy was associated
with nominal groups in contrast to the negative synergy
associated with interacting groups.

These results

contradict the notion that the nominal group technique is
useful only for idea generation.

Price (1985) suggested the

nominal technique is not effective in decision evaluation
due to the lack of interaction.

It should be noted that

Herbert and Yost modLfied the nominal technique to include
open discussion at the final ranking instead of the silent
voting phase developed by Van de yen and Delbecq (1971).
The modification of the NGT procedure alone may have
accounted for the results which favored the nominal
technique.
Consensus Technique
A third decision-making format is the consensus
technique (Hall, 1971).

The consensus technique involves

open discussion and interaction during which specific
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guidelines are followed.

Hall's technique is based on the

open, constructive discussion of ideas and their underlying
rationale by each group member.

The context of the

discussion provides the opportunity for each group member to
present his or her ideas, rationale, and relevant facts in a
logical manner.

During the discussion, information is

exchanged among group members and questions are raised to
enable the group to reach a better solution than might be
produced by a single individual.

The group must reach

consensus on the final decision.

It is not necessary for

every individual to be completely satisfied with the
solution, but each member must accept the solution on the
basis of its logic.

However, a single person can block the

group's decision if he or she believes it necessary.

Hall

introduced guidelines to be used to achieve consensus:
1) Avoid arguing for your own rankings.
Present your position as lucidly and
logically as possible, but listen to
other members' reactions and consider
them carefully before you press your point.
2) Do not assume that someone must win and
someone must lose when discussion reaches a
stalemate. Instead, look for the nextmost acceptable alternative for all parties
3) Do not change your mind to avoid conflict
and to reach agreement and harmony. When
agreement seems to come too quickly and
easily, be suspicious. Explore the reasons
and be sure everyone accepts the solution
for basically similar or complementary
reasons. Yield only to positions that
have objective and logically sound
foundations.
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4) Avoid conflict reducing techniques such as
majority vote, averages, coin flips and
bargaining, which may cause the same
trouble as premature or underdesired
agreement.
5) Differences of opinion are natural and
expected. Seek them out and try to involve
everyone in the decision process.
Disagreements can help the group's decision
because with a wide range of information and
opinions, there is a great chance that the
group will hit upon more adequate solutions.
Hall's original assumption was that established (i.e.,
trained) groups perform significantly better in terms of
decision quality, utilization of resources and synergy than
ad hoc (i.e., untrained) groups (Hall & Watson, 1970).

Hall

stated that there were two process losses that deter group
effectiveness, strain toward convergence and conflict
reduction.

The consensus guidelines were developed to help

groups overcome these two process losses.
The first process loss, convergence strain, occurs when
"untrained group members, through comments and actions,
exhibited a common need to coalesce rapidly so that they
could reach a decision and discharge responsibility with
which they were charged" (Hall & Watson, 1970, p. 300).
Convergence strain is perceived by groups to be a means to
an end rather that the final product of the group process.
Thus, when disagreement arises group members tend to make
quick compromises or resort to majority rule to continue the
decision making.

Hall suggested that untrained groups are

more likely to exhibit a strain toward convergence due to
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factors such as their flimsy interpersonal structure, lack
of sophistication, and lack of commitment, which causes
group members to smooth over conflict instead of resolving
it.
The second process loss, conflict reduction, is
directly related to the convergence phenomenon.

The

relationship between convergence and conflict reduction
stems from the fact that the closer the group gets to
converging, the more likely differences in opinion will be
suppressed.

Hall believes that differences in opinion are

seen as threatening by members of untrained groups.
Disagreements are perceived as unnatural and undesirable.
Therefore, the group resorts to premature agreement and
conflict reducing techniques.

On the other hand, trained

groups are not threatened by difference of opinion and
perceive disagreements as natural.

Trained groups perceive

disagreements as indicative of the need for more discussion
of alternative solutions to the problem.

Hall percieved

conflict reduction and strain toward convergence as
disruptive to untrained groups.

Hall concluded that the

differences in group processes have a definite impact on the
effectiveness of the group's solution.
Research employing an evaluative task which compared
consensus groups with alternative decision-making formats
have indicated that consensus groups produce higher levels
of acceptance and higher quality decisions (Nemiroff,
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Pasmore & Ford, 1976; Erffmeyer & Lane, 1984).

Hall and

Watson (1970) compared the decisions of structured,
consensus groups and unstructured, interacting groups on two
quality criteria:

synergy and creativity.

The results

showed that consensus groups produce qualitatively better
decisions, i.e., they achieved synergy and were more
creative than interacting groups.

These researchers

attributed the performance differences to the normative
intervention employed by consensus groups.
Recent studies by Nemiroff and Pasmore (1975), Nemiroff
et al. (1976), and Erffmeye: and Lane (1984) which compared
consensus, nominal and interacting groups, confirmed the
results of Hall and Watson (1970).

These findings indicate

that groups designed to promote consensual resolution of
conflicts produce higher quality decisions.
The consensus method influences the member's
perceptions of the decision as well as the quality of the
decision.

Nemiroff et al. (1976) found that consensus group

members thought their group's decision was significantly
better than did members of the interacting group.

Gero

(1985) found that subjects expressed a higher level of
confidence in the consensus technique than in the
interacting method and they characterized the climate as
more cooperative, friendly, and agreeable than the climate
of the interacting technique.

Nemiroff et al. (1976),

Erffmeyer and Lane (1984), and Schweiger, Sandberg and Ragan
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(1986) found that consensus groups produced decisions that
reached a higher level of acceptance than did nominal and
interacting groups.
Nemiroff and King (1975) compared consensus and
interacting groups and found that consensus groups utilized
more fully both their average and best resources than did
interacting groups.

Moreover, consensus groups utilized 50%

more time in making their decisions (30.39 minutes) than did
interacting groups (21.17 minutes).

These results suggest

that interacting groups resort significantly more often than
consensus groups do to the time-saving, conflict reducing
techniques of majority vote, averaging and trading.
Nemiroff and King found no difference in group members'
perceptions of group effectiveness, their own performance,
or satisfaction with group decision.

This latter finding is

inconsistent with those of Erffmeyer and Lane (1984),
Nemiroff et al. (1976), Gero (1985) and Green and Taber
(1980).
Green and Taber (1980) found additional attitudinal
differences.

That is, consensus groups experienced a lower

level of satisfaction with the group's decision-making
process, experienced increased feelings of frustration and
rejection of opinions, and rejected others' opinions more
often than interacting groups.

However, consensus group

members expressed the strongest feelings of involvement in
group decision making.
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A plausible explanation for these mixed findings is
that the consensus technique provides greater opportunity to
argue, criticize and reject others' opinions.

The NGT

allows more opportunity for members to maintain their
individual preferences, having a positive effect on
satisfaction.

Moreover, members in the nominal groups do

not directly persuade others and are not directly persuaded
by others.

It is this characteristic that reduces the

feeling of participation in nominal groups and increases
feelings of participation in consensus groups (Gera, 1985).
Thus, consensus groups are likely to produce higher levels
of quality and acceptance by following specific guidelines
which decrease conflict reducing techniques.
The next section of the literature review will examine
the social contextual conditions that may mediate the impact
of group decision making.
Social Context
Deutsch (1949) proposed a theory of cooperation and
competition to explain the effect of goal structures on
group functioning.

The social context of cooperation and

competition may mediate the effectiveness of nominal,
interacting and consensus groups.
Cooperation requires that an individual perceive that
his/her goals are linked positively to the goals of others,
resulting in motivation to help others reach their goals.
Shaw (1976, p. 325) summarized conditions that were found
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more in cooperative conditions than competitive situations
in the following manner:
1) Coordination of efforts
2) Diversity in amount of contributions per
member
3) Subdivision of activity
4) Achievement pressure
5) Attentiveness to fellow members
6) Mutual comprehension of communication
7) Orientation and orderliness
8) Productivity per unit time
9) Quality of product and discussions
10) Friendliness during discussions
11) Favorable evaluation of the group and
its products
12) Group functions
13) Perception of favorable effects upon
fellow members
14) Incorporation of the attitude of the
generalized other
Competition results from an individual's perception that
his/her goals are negatively linked to the goals of others,
causing individual goal attainment to interfer with the goal
attainment of others.
The contextual factors of cooperation and competition
are relevant variables that may interact with
decision-making techniques to mediate group effectiveness.
Group functioning may be inhibited or enhanced by the
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individual's own personal goals (Laughlin & Adamopoulos,
1980).

Individuals are often motivated by their own

personal, self-centered needs which results in reduced group
effectiveness (Shaw, 1976).

H-wever, competition may also

facilitate group decision making.

For example, completely

unstructured interacting groups display lower quality
decisions due to pressure of conformity (Brightman et al.,
1983).

In the context of competition, interacting groups

may produce higher quality decisions and greater acceptance
because each individual would try to show that his/her ideas
are the best.

Thus, pressures of conformity would be

precluded from the situation.

In addition, the competitive

situation may arouse greater motivation than the cooperative
situation because each group member may feel more committed
to improving their own individual problem solution.
However, this increased motivation does not necessarily have
to improve effectiveness (Shaw, 1976).
Cooperation enhances social interaction (Laughlin &
Adamopoulos, 1980).

The "constructive conflict" of

cooperation may facilitate both acceptance and quality of
consensus and nominal groups.

Constructive conflict occurs

when personal needs are satisfied through rewarding
interactions with the group itself (Collins & Guetzkow,
1964).

Simply put, constructive conflict is the burden of

considering the ideas of others that may conflict with the
individual's own ideas.

According to Janis (1972),

24
consensual decision making may lead to too little conflict
in the decision making process, thereby, lowering decision
quality and acceptance (Tjosvold & Field, 1983).

The

constructive conflict of cooperation may overcome this by
increasing the incorporation of ideas of all group members.
Deutsch (1958) and Georgas (1986) examined problem
solving effectiveness under cooperative, competitive, and
individual conditions.

These studies showed that

cooperative goal structures are more effective than
competitive and individual goal structures for problem
solving effectiveness (i.e., quality).

Deutsch's results

also indicate that competitive conditions produced the worst
scores on the task (Collins & Guetzkow, 1964).
Tjosvold and Field (1983) compared the consensus and
interacting techniques under cooperative vs. competitive
conditions on an evaluative task.

The results indicated

that cooperative and competitive groups did not differ
significantly on the quality of their decisions.

However,

members in the consensus condition were more committed to
their group decision.

The consensus method facilitated

quicker decisions under cooperative conditions, whereas the
interacting method facilitated speed under the competitive
condition.
Research supports Deutsch's theory that cooperative
goal structures lead to more effective decisions than
competitive goal structures.

Thus, the present research
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will examine the dynamics that occur within participation in
decision-making when the goal structures of the group are
varied.
The Present Research
Purpose
Deutsch's theory (1949) suggests that during group
interaction, situations will often occur in which an
individual's goal deviates from the group's goal.

Thus, the

consequences of goal structures are crucial to the
understanding of group functioning in decision making.

The

present study will compare the nominal, interacting and
consensus formats in a cooperative and a competitve social
context.

The primary purpose of the present research is to

examine variables beyond task structure that may interact
with decision-making techniques to enhance or inhibit group
effectiveness.

By varying two factors of the social

context, cooperation and competition, across the nominal,
interacting and consensus techniques, the present research
determined whether these factors effect group
decision-making effectiveness.

Thus, the present study

attempted to examine the dynamic properties of participation
in group processes by determining which decision-making
format is the most effective on an evaluative task under
conditions of competition and cooperation.
334) stated:
Factors related to the task

Shaw (1976, p.
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environment influence group interaction
and group effectiveness, however, the
characteristics of the decision
formats can not be ignored in the
analysis of the group process.
Characteristics
The task employed in the present study is the NASA Moon
Survival Problem (Hall & Watson, 1970).

Subjects are asked

to think of themselves as crewmembers who have crashed
landed on the moon.

The problem consists of ranking 15

items of equipment which are essential for survival on the
moon.

The Moon Survival Problem is the most commonly used

evaluative task in decision-making research (Nemiroff et
al., 1976; Nemiroff & King, 1975; Burleson et al., 1984;
Herbert & Yost, 1979; Erffmeyer & Lane, 1984; Tjosvold &
Field, 1983).
The present study employed measures of quality,
acceptance, and synergy.

Measures of quality and acceptance

are consistently considered to be two important dimensions
in evaluating effectiveness (Miner, 1979).

In reference to

synergy, Kelly and Thibaut (1954) state:
The quality of a group decision can
not be accounted for only by the sum
of the constituent individual
decisions; the whole appears to be
greater than the sum of the parts. One
of the factors accounting for this is
synergy in the quality of decision
is the social context or the structure
of the group itself (Herbert & Yost, 1979,
p. 358).
Thus, synergy is an important index of the extent to
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which the efforts of the group's most proficient member is
surpassed by the group's decision.
The decision making formats investigated were the
nominal, interacting and the consensus techniques.

The

nominal technique followed the guidelines outlined by
Delbecq and Van de yen (1968) and the consensus technique
followed the guidelines outlined by Hall (1971) without
modifications.

The interacting technique consisted of

unstructured group interaction.
The social context was manipulated in accordance with
Deutsch's theory (1949) of competition and cooperation in
goal structures.
Hypotheses
Based on Deutsch's (1949) theory of competition v.
cooperation and previous research on the effects of
decision-making formats on the quality dimension of decision
effectiveness, the following effects are hypothesized:
Quality Hypotheses:

Social context will mediate the
Quality of the decision making
formats. Specifically,

Hypothesis 1A:

Cooperative groups will produce
higher quality decisions than
competitive groups (Tjosvold &
Field, 1983; Deutsch, 1958;
Georgas, 1986; Tjosvold, 1985).
That is, there will be a
significant main effect for
social context.

Hypothesis 1B:

The effectiveness of the
decision-making format will
depend upon the social
context. That is, there will be
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a significant interaction
between decision-making format
and social context.
The following sub-hypotheses were generated based
on limited prior research on group decision-making
formats:
1B-1 :

Consensus groups will produce
higher quality decisions than
nominal and interacting groups
under cooperative goal
structures (Nemiroff & Pasmore,
1975; Nemiroff et al., 1976;
Erffmeyer & Lane, 1984).

1B-2:

Interacting groups will produce
higher quality decisions than
nominal groups under cooperative
goal structures (Erffmeyer &
Lane, 1984; Burleson, Levine &
Samter, 1984).

1B-3:

Interacting groups will produce
higher quality decisions than
consensus and nominal groups
under competitive goal
structures.

Acceptance Hypotheses:

Social context will mediate the
Acceptance of the decision making
formats. Specifically,

Hypothesis 2A:

Cooperative groups will yield
higher levels of acceptance
than competitive groups
(Tjosvold & Field, 1983;
Tjosvold, 1985). That is, there
will be a significant main
effect for social context.

Hypothesis 2B:

The social context will interact
with decision-making format to
mediate the Behavioral, and
Self-Reportee Decision Format and
Solution Acceptance of decisions.
That is, there will be a
significant interaction between
decision-making format and social
context. Based on previous
research the following hypotheses
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were generated:
2B-1:

Consensus groups will yield higher
levels of acceptance under
cooperative goal structures than
nominal and interacting groups
(Tjosvold & Field, 1983; Nemiroff
et al., 1976; Erffmever and Lane,
1984; Gero, 1985).

2B-2:

Interacting groups will yield
higher levels of acceptance
under competitive goal
structures than consensus groups
(Tjosvold & Field, 1983).

Since previous research has been minimal i- the area of
the effects of social context and decision-making formats on
the level of acceptance, no hypotheses are made for the
following comparisons:
1.

Nominal compared to interacting groups under
cooperative goal structures.

2.

Nominal compared to in':eracting groups under
competitive goal structures.

3.

Consensus compared to nominal groups under competitive
goal structures.

Synergy Hypotheses:

Social context will mediate the Syilergy
of the decision making formats.
Specifically,

Hypothesis 3A:

Cooperative groups will produce
decisions at a higher level than
their most proficient member to a
greater degree than will
competitive groups. That is, there
will be a significant main effect
for social context.

Method
Subjects
The subjects were 248 undergraduate students enrolled
in psychology, sociology, English or communication courses
at Western Kentucky University.

Each subject was assigned

to a group of four or five subjects.

Ten groups were

randomly assigned to each of six experimental conditions
Subjects received extra credit for their participation.
Design
The experimental design was a 3 (Decision
Format:
Context:

nominal v. interacting v. consensus) x 2 (Social
cooperation v. competition) factorial design.

Instruments
Evaluative Task.

The present study used the NASA Moon

Survival Problem (Hall & Watson, 1970) (See Appendix A).
The task requires the group members to imagine themselves as
members of a space crew that has crash landed on the lighted
surface of the moon.

The spaceship has had the misfortune

of landing 200 miles from their rendezvous point.

Due to

the crash landing, much of the equipment was damaged.

The

crew members must rank the 15 nondamaged pieces of equipment
in order of importance for survival and reaching the
rendezvous point.

The correct ranking of the 15 items was

obtained from the National Aeronautics and Space
Administration (NASA).

The NASA task allows for high levels
30
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of involvement on the part of group members and provides an
opportunity to assess the dependent variables, acceptance,
quality, and synergy.

The correct solution for the NASA

task appears in Appendix B.
Questionnaire.

A post-experimental questionnaire

derived from Erffmeyer (1981) was employed in the present
study to assess group member's level of perceived
satisfaction and acceptance.

The questionnaire is included

in Appendix C.
Procedure
The general procedure for each experimental condition
was identical with the exception of the decision-making
format employed and the social context manipulation.
Students were asked to volunteer to participate in the
present study during a class period in which a sign-up sheet
was passed around the room.

Subjects were screened before

signing-up on their familiarity with the NASA task.

Those

who indicated that they had previous exposure to the task
were not allowed to participate in the present study and
were asked not to discuss the task with others.

In addition

subjects were instructed not to sign up for sessions with
close friends.
The experimental task consisted of four phases:

1)

individuals completing the NASA task independently, 2)
individuals completing the NASA task as a group according to
the assigned decision Eornit „Juidelines, 3) individuals
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completing the NASA task independently after the group
discussion, and 4) individuals completing the instrument
measuring satisfaction and acceptance.

The decision-making

task began with all subjects in the study receiving
identical background information and task objectives.

This

information as well as the directions for each
decision-making format may be found in Appendix D.
Dependent Variables
The dependent variables in this study were quality,
acceptance, and synergy.
Quality_._

The quality measures consisted of:

1). Decision quality based on the initial
individual rankings
2). Decision quality based on the group rankings
3). Decision quality based on the final individual
rankings
Quality is determined by summing the absolute
deviations between the individual's or group's ranking and
'I

the correct solution.

Lower deviation scores indicate

higher levels of quality (deviation scores can range from 0
to 112).

Group performance was evaluated using decision

quality based on group rankings.
Acceptance.

The present study employed two types of

acceptance measures, a self-report and a behavioral
measure.

The behavioral measure consisted of the difference

between the group's ranking and the individual's final
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ranking.

The self-report measure consists of 15

questionnaire items assessing satisfaction and acceptance
(See Appendix C).

The behavioral and self-report measures

of acceptance were analyzed as distinct measures of
acceptance.
Synergy.

Synergy is defined as the difference between

the group's quality score and the best initial individual
quality score.

Thus, synergy is a comparison of the initial

rankings of the group's most proficient member and the
performance of group.
negative.

Synergy may be either positive or

Positive synergy indicates the group's decision

is better than the best individual's decision.

Negative

synergy indicates that the group's decision score is worst
than the most proficient member's score.

Results
Social Context Manipulation Check
Four items were included in the post-questionnaire to
assess the effectiveness of the social context
manipulation.

For clarification, the distinction among the

items is that two assess opinions of cooperation and
competition at the group level and the other two items at
the individual level.

The group level items assess an

individual's perception of the degree of cooperation and
competition that was felt among_ their group members.
Whereas, at the individual level participants respond to the
degree of cooperation and competition they individually felt
toward their other group members.

These items are located

in Appendix C.
The group level items were on a 6 point scale ranging
from 1 "totally disagree" to 6 "totally agree".

The

analysis of the responses to the cooperation item (i.e.,
item #3) indicated that participants in the cooperative
condition (m = 5.33, SD = .42) felt that their group was
more cooperative than did participants in the competitive
groups (M = 4.28, SD = .72) (t(1,46)= 6.02, p<.001).

No

significant difference was found between competitive (M =
3.55, SD = .95) and cooperative groups (M = 3.54, SD = 1.00)
on Item #11 assessing competitiveness among group members
(t(1,46)=

.02, p>.75).

That is, cooperative and
34
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competitive groups perceived the same degree of competition
among group members.
The two individual level items were on a 5 point scale
ranging from 1 "not at all competitive" to 5 "extremely
competitive" and from 1 "not at all cooperative" to 5
"extremely cooperative".

The analysis indicated that, as

expected, participants in the cooperative condition (M =
4.28, SD = .45) indicated that they felt more cooperative
toward group members than did participants in competitive
groups (M = 3.64, SD = .53) :t(1,46)=4.47, pK.001).
Participants in the competitive condition (M = 2.75, SD =
.72) felt more competitive toward group members than did
participants in the cooperative groups (4 = 2.20, SD = .73)
(t(1,46)= -2.64, p<.01).
The manipulation check suggests cooperation and
competition may not be mutually exclusive.

While

cooperative groups perceived relatively more cooperation in
their group structure both cooperative and competitive
groups perceived essentially the same level of competition
in their structure.

However, at the individual level there

were significant differences in the appropriate direction in
the level of both cooperation and competition felt toward
group members.

Cooperative groups experienced more

cooperation and competitive groups experienced greater
competitive feelings toward group members.

The above

findings suggest that the cooperation manipulation was
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successful on both the group and individual level and that
the competition manipulation was successful on the
individual level.

It was felt that these manipulations were

sufficiently effective to test the hypothesized effects on
the dependent variables.
Intercorrelation Among Dependent Measures
The intercorrelations among quality and synergy, and
among self-reported and behavioral acceptance measures were
examined to determine whether Multivaria*le Analysis of
Variance or Univariate Analyses of Variance was the
appropriate analysis to employ to assess the effects of
decision format and social context on decision quality,
acceptance, and synergy.

Note that the intercorrelations

among the other depend.?nt variable combinations were omitted
from further investigation.

Quality of the groups' decision

was negatively related to the degree to which the groups'
decision is surpassed by the most proficient group member
(r= - .55, p<.01).

Thus, those groups which have a positive

synergy also produced a high quality decision.
Self-report acceptance of the group's decision was not
related to the behavioral measure of decision acceptance
(r=.06).

Perhaps this means that participants responded on

the questionnaire that they were willing to accept the
solution reached by the group in the final ranking of the
task yet they changed their ranking considerably from the
groups' ranking.

Participants appear to have based their
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acceptance of the groups' decision on their perception of
acceptance than on the actual ranking of the task.

Note

that quality and synergy were analyzed at the group level
and the two acceptance measures were analyzed at the
individual level.
The investigation indicated that the dependent measures
were correlated.

However, the present study examined the

dependent measures separately on the basis of the belief
that they were independent pieces of information.

Thus,

Analyses of Variance (ANOVA) were performed using an 3 X 2
design, i.e., decision format (interacting v. nominal v.
consensus) by social context (cooperation v. competition).
In the event an ANOVA was significant, Duncan's Multiple
Range Test was conducted to investigate the specific pattern
of results.

The results of the research are presented for

each dependent variable in the order of quality, acceptance,
and synergy.
Quality
A 3 (decision format:

consensus, nominal, and

interacting) by 2 (social context:

cooperation and

competition) ANOVA was performed on the group quality
measures.

Table 1 presents the mean quality measures for

all six experimental conditions.

The Quality Hypothesis

stated that social context would mediate the quality of the
decision formats.

Contrary to prediction, groups did not

differ significantly on decision quality.

Hypothesis lA

38
TABLE 1

Mean Quality Measures by Decision-Format
and Social Contexta

Cooperation

Competition

31.00

35.40

11.25

9.52

30.30

30.70

7.39

8.08

36.00

29.90

5.89

5.90

Nominal

SD
Consensus

SD
Interacting

SD

Note. The n = 10 for each group.
aThe higher the score, the lower the decision quality.
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predicted that cooperative groups would produce higher
quality decisions than competitive groups, which was not
supported.

The ANOVA results are presented in Table 2.

Acceptance
Self-report Measure.

All items of the

post-questionnaire were first component analyzed with the
varimax procedure.

A Principal Components Analysis of the

15 items yielded three components with eigenvalues > 1.0.
The three components were:

(1) decision format and solution

acceptance, (2) satisfaction with dynamics within
participation, and (3) under-representation in discussion.
Components 1, 2, and 3 accounted for 39.3%, 10.2%, and 7.6%
of the total variance, respectively.

Composite indices were

then formed by summing the items best defining each
component.

It should be noted that some researchers have

questioned the practice of combining affective and
descriptive items into a single measure.

However, more

importantly, these items met the criteria of providing
psychologically meaningful interpretations to the
respondents and providing a comprehensive measurement of the
cognitive schema used by the respondents to represent the
situation (James, Hater, Gent & Bruni, 1978).

The three

composite indices and the items defining them are summarized
in Table 3, which reports the varimax component loadings.
The three component concepts were treated as separate
dependent measures.
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TABLE 2

Summary of Analysis of Variance for Decision Quality

Source

df

Social Context

1

2.817

.042

.839

Decision Format

2

44.517

.657

.523

Context X Format

2

140.417

2.072

.136

Explained

5

74.537

54

67.769

Residual

MS
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TABLE 3

Summary of a Principal Components Analysis of the
Post-Experimental Questionnaire

Component Names and the
High-loading Variables

Component Loadings

Component 1: DECISION FORMAT AND
SOLUTION ACCEPTANCE
Influence

.61

Solution satisfaction

.84

Decision acceptance

.84

Agreement

.65

Willingness to work again

.52

Procedure

.48

Time well spent

.58

Quality acceptance

.78

Effectiveness of method

.61

Component 2:

DYNAMICS WITHIN PARTICIPATION

Free expression

.78

Group interaction

.76

Disagreement

.74

Contribution of ideas

.66

Component 3:

UNDER-REPRESENTATION IN DISCUSSION

(Group leadership)
Domination

-.40
.80
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The subscale intercorrelations of the post-experimental
Table

questionnaire are moderate, ranging from .28 to .56.
4 shows the pattern of intercorrelations.

The first

component, Decision Format and Solution Acceptance, is
moderately related (r=.56) to the Dynamics Within
Component 3, Under-representation

Participation component.

in Discussion correlated relatively low with both component
1 (r=.33) and 2 (r=.28).

Further investigation indicated

that the two items comprising component 3 were not
intercorrelated (r= -.001, p).40), thus they were treated as
single items and were examined separately.

The

nonsignificant correlation among the items suggest that they
did not sample the same conceptual area.
To ensure the reliability of the post-experimental
questionnaire, its internal consistency was examined.
Internal consistency estimates of reliability were based on
items with loadings greater than or equal to 4- .40.

The

alpha varied from .77 (Satisfaction with the Dynamics within
Participation) to .88 (Decision Format and Solution
Acceptance) and was considered acceptable given the number
of items.

The reliability coefficent for the total scale of

fifteen items was .87.

Table 5 shows the internal

consistency coefficients for the two subscale
reliabilities.
Analyses for Decision Format and Solution Acceptance.
A 3 (decision format:

consensus, nominal, and interacting)
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TABLE 4

Intercorrelations Among Acceptance Subscales

1

i.

Decision format and
solution acceptance

2.

Dynamics within
participation

.56*

Under-representation

.33*

3.

*p<.01

2

.28*

3
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TABLE 5

Internal Consistencies of Acceptance Subscalesa

Scale

1.

Correlations

Decision format and
solution acceptance

.88

Dynamics within
participation

.77

2.

aThe coefficient alpha for the total scale (N=15) is
.87.
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by 2 (social context:

cooperation and competition) ANOVA

was conducted on the first component, decision format and
solution acceptance.

The results are summarized in Table

6.
The Acceptance hypothesis (hypothesis 28), which stated
that decision formats that produce favorable attitudes would
interact with the social context to yield higher levels of
acceptance than decision formats producing less favorable
attitudes, was not supported.

Hypothesis 2A, which

predicted that cooperative groups would yield higher levels
of acceptance than competitive groups, was supported.

The

results indicated that cooperative groups (M = 42.70)
yielded significantly higher levels of acceptance of their
decision format and solution than did competitive groups (M
= 38.36) (F(1,247)=30.87, p<.001).
In addition, a significant main effect was found for
decision format (F(2,247)=8.77, p<.001).

Duncan's Multiple

Range Test indicated that the consensus technique (M =
41.73) and the interacting technique (M = 41.56) yielded
significantly higher levels of acceptance than did the
nominal technique (M = 38.16).
Analysis for Dynamics within Participation.
(decision format:
(social context:

A 3

nominal v. interacting v. consensus) by 2
cooperation v. competition) ANOVA was also

performed on Component 2, which defined of the dynamics
within participation.

Table 7 presents the results.

The
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TABLE 6

Summary of Analysis of Variance for
Decision Format and Solution Acceptance

Source

df

Social Context

1

1156.483

30.871

.000

Decision Format

2

328.677

8.774

.000

Context X Format

2

45.768

1.222

.297

Explained

5

383.233

242

37.462

Residual

MS

4-7
TABLE 7

Summary of Analysis of Variance for
Dihamics Within Participation

Source

df

MS

Social Context

1

53.551

5.502

.020

Decision Format

2

129.425

13.297

.000

Context X Format

2

82.892

8.516

.000

Explained

5

95.715

242

9.733

Residual
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analysis revealed a significant main effect for social
context.

Although no a priori predictions were made, as

expected, cooperative groups (M = 19.39) experienced higher
levels of satisfaction with the dynamics within their groups
than did competitive groups (M = 18.45) (F(1,247)=3.50,
p<.05).

A significant main effect was also found

(F(2,247)=13.30, p<.001) for decision format.

Duncan's

Multiple Range Test was conducted to investigate the
significant main effect.

The results also revealed that

participants in the interacting (M = 20.05) and the
consensus conditions (M = 19.12) scored significantly higher
on satisfaction with group dynamics than did participants in
the nominal condition (M = 17.56).
There was a significant decision format by social
context interaction (F(2,247)=8.52, p<.001).

To assess the

interaction, post hoc comparisons on perceived satisfaction
of group participation were examined to determine the
differences among cooperative and competitive groups.
Further investigation of the interaction with the Duncan's
procedure indicated that for the three decision formats
within the cooperation condition no two groups were
significantly different at the .05 level on the dynamics
within participation measure (i.e., consensus=18.93,
nominal=19.22 and interacting=20.02).

However, both the

consensus-competitive (M = 19.31) and
interacting -competitive groups (M = 20.37) scored
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significantly higher on the dynamic within participation
measure than nominal-competitive groups (M = 15.98).
Analysis for Leadership and Domination Items.
Analyses were also conducted on two independent items: 1) my
group did not seem to have leadership, and 2) a few people
dominated the discussion in my group.

A significant main

effect was found on the item assessing leadership for
decision format (F(2,247)=5.57, p<.05).

However, no

significant main effect was found for social context
(F(1,247)=3.55, p>.05) nor was a significant decision format
by social context interaction found (F(2,247)=1.87, p>.30)
(See Table 8).

The Duncan procedure was conducted to

examine the significant main effect for decision format.
Results indicated that the interacting groups (M = 4.17)
more strongly disagreed that their group had no leadership
than did nominal (M = 3,17) and consensus groups (M =
3.74).
ANOVA results for the item assessing domination in
discussion indicated a significant main effect for social
context (F(1,247)=5.03, p<.05).

As seen in Table 9, the

results indicate there was no significant main effect for
decision format (F(2,247)=.21, p>.80) and no significant
decision format by social context interaction (F(2,247)=.05,
p>.90).
Examination of the means revealed that cooperative groups (M
= 3.84) were significantly more likely to feel that people
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TABLE 8

Summary of Analysis of Variance for
Group Leadership

Source

df

Social Context

1

6.376

3.549

.061

Decision Format

2

5.568

3.100

.047

Context X Format

2

1.872

1.042

.354

Explained

5

4.233

242

1.796

Residual

MS
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TABLE 9

Summary of Analysis of Variance t(:r
Domination in Discussion

MS

Source

df

Social Context

1

9.947

Decision Format

2

Context X Format
Explained
Residual

5.029

.026

.417

.211

.810

2

.103

.052

.949

5

2.187

242

1.978
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dominated the discussion in their groups than competitive
groups (M = 3.44).
Behavioral Measure.

A 3 (decision format:

nominal, and interacting) by 2 (social context:

consensus,
cooperation

and competition) ANOVA was conducted on the behavioral
measure of acceptance.

As explained previously, this

measure is determined by calculating the difference between
the group's ranking and the individual's final ranking.
Table 10 summarizes the mean behavioral acceptance measures
for all six conditions.

Acceptance hypothesis 28 stated

that social context would interact with decision-making
format to mediate the behavioral acceptance of decisicns.
Hypothesis 2A predicted that cooperative groups would yield
higher levels of acceptance than competitive groups.
Neither hypothesis was supported.

Table 11 presents the

results of the analysis.
Synergy
Synergy was estimated by substracting each group's
quality score from the initial score of the group's best
individual decision (i.e., first ranking).
format:

A 3 (decision

consensus, nominal, and interacting) by 2 (social

context: cooperation and competition) analysis of variance
was conducted on the synergy measures.

Means for the

synergy measures by decision format and social context are
presented in Table 12.

Hypothesis 3A which predicted that

cooperative groups would produce decisions at a higher level
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TABLE 10

Mean Behavioral Acceptance Measures by Decision-Format
and Social Contexta

Cooperation

Comptition

-1.43

-1.38

4.70

9.48

40

42

- .74

-2.26

4.17

5.21

42

42

-1.10

-2.45

6.52

6.41

39

42

Nominal

SD

Consensus

SD

Interacting

SD

aThe higher the score, the lower the behavioral
acceptance.
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TABLE 11

Summary of Analysis of Variance for
Behavioral Acce_ptance

Source

df

MS

Social Context

1

55.256

1.377

.242

Decision Format

-)
,..

3.372

.084

.919

Context X Format

2

15.195

.379

.685

Explained

5

18.547

241

40.141

Residual
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TABLE 12

Mean Synergy Measures by Decision-Format
and Social Contexta

Cooperation

Competition

Nominal

SD

3.30

-4.70

12.40

6.46

1.50

5.00

7.50

4.35

3.50

2.50

8.71

8.05

Consensus

SD
Interacting

SD

Note. The n = 10 for each group.
a A positive score indicates the group's decision was
surpassed by the best Lndividual decision.
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than their most proficient member to a greater ext,tnt than
would competitive groups was not supported (F(1,59)=.74,
p>.30).

Neither was there a significant main effect for

decision format (F(2,59)=1.43, p>.20) nor interaction of
decision format by social context (F(2,59)=2.45, p>.05).
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TABLE 13

Summary of Analysis of Variance for Synergy Measure

Source

df

Social Context

1

50.417

.735

.395

Decision Format

2

97.850

1.427

.249

Context X Format

2

167.917

2.450

.096

Explained

5

116.390

54

68.550

Residual

i4S

Discussion
The consensus, nominal and interacting techniques for
decision-making were compared under conditions of
cooperation and competition as defined by Deutsch's (1949)
theory of social context.

The findings of the present

study, although limited by a relatively small sample size
and perhaps a weak manipulation of the competitive social
context, were consistent with those of a previous study
conducted by Tjosvold and Field (1983).

No difference was

found for the quality, behavioral acceptance, and synergy
measures, yet groups did differ significantly on their
commitment to the group's decision.

Thus, the study did

provide support for the notion that self-reported decision
acceptance, satisfaction with the dynamics within
participation, and perceived representation in discussion in
reference to decision making were contingent upon the
decision-making format and the social context.
Further discussion of the results will be organized by
decision format.

The consensus technique will be presented

first, followed by the interacting and nominal techniques,
respectively.
Consensus Technique
In this research it was found that the consensus
technique did not differ from the interacting and nominal
techniques under conditions of cooperation and competition
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on decision quality.

Previous research on decision making

has consistently revealed that consensus groups were
superior to interacting and nominal groups resulting in a
higher quality decision (Nemiroff & King, 1975; Nemiroff et
al., 1976; Erffmeyer & Lane, 1984).

Although there were no

differences between these groups in the present study, the
results were in the predicted direction; that is,
consensus-cooperative groups produced a higher quality
decision than nominal-cooperative and
interacting-cooperative groups.

A possible explanation for

the group effects not reaching significance is that the
present study's statistical power is limited by the small
sample size.
Tjosvold and Field (1983) found that decision quality
was not effected by decision format and social context,
which is consistent with the findings of this study.

Taken

together, these results provide only partial support for the
idea that the effectiveness of the decision format depends
upon the social context.

It was Tjosvold and Field's belief

that cooperative groups would be more willing to exchange
ideas and that competitive groups would tend to be closed
minded to the views of other group members.

However, this

did not seem to be manifested for the consensus-cooperative
groups in the present study.

If they had utilized the best

resources available to their groups by exchanging
information, the result would have been higher positive
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synergy.
In the present study, the three types of decisionmaking groups in the cooperative condition were equally
satisfied with the dynamics with their group; however,
consensus-competitive groups felt significantly more
satisfied with their participation in the group than did
nominal-competitive groups.

Interestingly, Tjosvold (1985,

o.275) stated that "indeed when employees believe their
goals are negatively linked, managers can expect
participation to be ineffective".

The results of this study

suggest that the context of competition induces perceived
satisfaction with participation.

Taken together this

suggests that the negative goal structure entailed in the
competitive context is not counterproductive to perceptions
of group interaction.
In the present research, behavioral and self-report
acceptance were assessed.

The results of the behavioral

acceptance measures revealed no significant interaction of
the social context with the decision format to mediate
acceptance of decisions.

However, the pattern of results

were in the predicted direction in that consensus groups
facilitated higher levels of acceptance under cooperative
goal structures than nominal and interacting groups.

The

insignificant results within both the cooperative and
competitive condition were consistent with the results of
the self-report acceptance measure employed in Tjosvold and
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Field's (1983) study.
No significant decision format by social context
interaction was found for self -report acceptance.

Thus

Hypothesis 2B, which predicted that decision formats
producing favorable attitudes toward commitment to the
group's decision would interact with social context to yield
higher levels of acceptance than decision formats producing
less favorable attitudes, was not supported.

In the

cooperative and competitive contexts consensus groups
elicited essentially the same levels of acceptance as
interacting and nominal groups.
In summary, it could be said that consensus groups in
both the cooperative and competitive context are satisfied
with their group participation.

Consensus groups also

yielded significantly higher levels of self-reported
acceptance than did nominal groups.

Thus, goals that are

negatively linked, i.e., those for which one person's
reaching a goal hinders other individuals' goal attainment,
does not have to discourage effective group interaction due
to conflicting goal structures.
Interacting Technique
The data analysis for the quality measure revealed no
significant differences between the interacting and the
nominal and consensus techniques within social context.
These results are consistent with a previous study conducted
by Tjosvold and Field (1983) in which consenus and
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interacting groups did not differ in the quality of their
decisions.

Althouah the quality measure did not result in

significant differences, the findings have implications.
The implications follow from the fact that typically in
research the interacting technique performance is worse than
nominal and consensus techniques.

Under the competitive

condition interacting groups performance in terms of
decision quality appeared to be enhanced, producing a
decision equivalent to the nominal and consensus groups.
This is not surprising since one of the major criticisms
against the interacting technique, pressures of conformity,
is eliminated when individuals attempt to compete and try to
outdo each other.

The idea the competition may facilitate

interacting groups is supported by Anne Geru (1985, p. 497)
who stated the following:
When conflict is avoided, the group is,
in effect, engaged in a double-bind. The
group has been formed to struggle with
differences and disagreements but the group
norms do not allow for conflictual
communication. If the process norms inhibit
conflict, decision quality may be threatened.
An explanation for this tinding may be that the individuals'
knowledge that they are in a competitive situation creates
the perception that conflict and disagreement are to be
expected yielding effective group interaction.
Interacting-competitive groups were significantly more
satisfied with their group dynamics than nominal-competitive
groups.

This implies that interacting-competitive groups
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felt more freedom to express themselves, were more satisfied
with their groups' processes, and that disagreement and
ideas were openly expressed.

Interacting-competitive groups

may have been more proficient at exchanging ideas because of
their freedom to express themselves which resulted in access
to a greater pool of information.

A possible explanation is

that the majority vote structure in the competitive context
causes group members to be less interested in arguing about
opposing views.

They simply incorporate their group

members' ideas with their own.

This may explain why

interacting competitive groups were more satisfied with the
dynamics within their group.

Group members readily

compromise and resort to the majority vote, yet they are
still able to extract information from the group
interaction.

This leads to satisfaction with their group

participation.
Van de Ven and Delbecq (1971) suggested that the
interacting technique was limited by several jh
factors.

tory

It was this author's belief that

interacting-competitive groups would stimulate individual
judgments and thoughts through the conflict of competition
to yield high quality decisions.

Interacting-cooperative

groups were expected to be relatively ineffective due to the
inhibitory factors that occur from unstructured
interaction.
study.

This is precisely what was found in this
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Interacting-cooperative groups facilitated relatively
the same degree of positive synergy as the other two
decision formats.

The results of this research also

indicate that interacting groups felt that their group had
leadership significantly more than did consensus and nominal
groups.
Moreover, contrary to previous research, no significant
difference was found between the interacting and consensus
techniques on levels of acceptance (Nemiroff et al., 1976,
Erffmeyer & Lane, 1984, Gero, 1985).

It may be that

acceptance and the dynamics within participation have not
been examined separately in prior research.

Note that

little attention has been paid to the dynamics within group
participation, which is a different issue than acceptance of
the group's decision.

Specifically, dynamics within

participation entails the processes surrounding group
interaction, whereas acceptance is the outcome.

For

example, an individual can readily accept the group decision
while experiencing dissatisfaction with the functions within
the group.
Nominal Group Technique
Past research employing an evaluative task (Nemiroff et
al., 1976, Nemiroff & Pasmore, 1975) has not found
significant differences between the nominal and interacting
techniques on decision quality, with the exception of a
study conducted by Herbert and Yost (1979).

The present
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research is consistent with the previous findings, found no
differences in decision quality as a function of
decision-making technique.

However, the results found in

the present study are in the same direction as the Herbert
and Yost (1979) study.

Herbert and Yost (1979) modified

the nominal technique and found it superior to the
interacting technique.
A possible explanation for the lack of significant
differences between the nominal and interacting groups in
the cooperative condition may be that the constructive
conflict of cooperation enhanced social interaction allowing
a more relevant sharing of ideas among group members.

This

is likely to be a valid explanation since
nominal-cooperative groups were enhanced to the level of the
consensus-cooperative groups on the synergy measure.
Although constructive conflict appeared to enhance decision
quality, the self-report acceptance measure indicated low
acceptance of the decision.
Research has typically indicted that members of NGT
groups are able to maintain their own preferences which in
turn leads to increased satisfaction with the decision
making process (Green & Taber, 1980).

However, due to the

structure of the group not allowing direct interaction,
individuals experience reduced feelings of participation
(Brightman et al., 1983).

The present study found that NGT

participants experienced lower levels of satisfaction with
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the dynamics within their groups than did interacting and
consensus groups.

Moreover, the results of the present

study indicated that nominal-cooperative groups felt
essentially the same level of satisfaction with the dynamics
within participation as interacting and
consensus-cooperative groups.
This finding suggests that the nominal group member's
low level of closure during group interaction resulted in
feelings of low personal involvement and dissatisfaction
with the decision making process.

Perhaps maintaining of

preferences and the lack of direct interaction justifies the
finding that the nominal-competitive group was the only
group in either social context condition to have negative
synergy.

This implies that the nominal-competitive group

members were less likely to incorporate the ideas of other
group members.

The lack of interaction allows individuals

to remain closed minded to other's views.
In the present study, nominal groups felt that their
groups did not have leadership.

Although this was expected

due to the lack of interaction, these results suggest that
group member's perception of low personal involvement in the
group processes results in their group maintaining no
leadership, which leads to ineffective group functioning.
Interestingly, consensus and nominal groups did not differ
on the item assessing group leadership.

Which indicates

that although the consensus groups directely interacted they
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may have had to much structure in their group functioning to
feel the need for a group leader.

Nominal groups do not

appear to be appropriate for situations requiring high
quality, acceptance, or satisfaction with participation.
Thus, the most appropriate use for the nominal group
technique seems to be idea generation.
Summary
Overall, from the results of this study it can be
concluded that social context affects commitment to the
decision, satisfaction with the dynamics within
participation, and domination in discussion.

More

specifically, cooperation facilitates acceptance of the
group's decision more than competition does.

This finding

was expected since cooperative groups strive to reach a
decision agreed upon by everyone and their group objective
is to work for th

mutual benefit of the group.

In

contrast, competitive groups are not attempting to work for
the group's benefit.

Thus, it is not the group's decision

that is of primary concern.

Cooperative groups were also

more satisfied with aspects of their participation.
Laughlin and Adamopoulos (1979, p. 946) state the following
in reference to cooperation:
Cooperative group decision making is not
only a system that maps a distribution
of individual preferences into a
collective decision, but also may have a
major influence on subsequent individual
responses.
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The influence of individual responses on the collective
decision may explain cooperative groups' high level of
acceptance and satisfaction.

As expected, cooperative

groups felt that people dominated or controlled the
discussion in their groups more than competitive groups
This suggests that competitive groups do not utilize
complete sharing of ideas.

Thus, the goal is not to

dominate the discussion but to retain information from their
other group members.

Conclusion
The present study failed to replicate certain decision
format ._ffects that are relatively well established in the
literature.

The results of the present research suggest

that its relatively small sample size may have limited the
power to detect the effects of decision format and social
context on decision effectiveness.

This is suggested by the

pattern of results in the predicted direction not reaching
significance.
A major difference between the present study and the
only other study to examine group decision making and social
context (Tjosvold & Field, 1984) lies in the level of
analysis.

Tjosvold and Field examined measures of decision

quality, self -report acceptance, understanding, decision
time, and reactions to the group at the individual level.
This study investigated only behavioral acceptance,
self-report acceptance, dynamics within participation and
representation in the group at the individual level.

The

measure of quality and synergy were at the group level.
Conceptually, acceptance and participation measures
should be examined at the individual level, because the
notion that acceptance is a group-level issue is inaccurate
in the real world.

Thus, how the individual perceives his

commitment to the group decision is the researcher's concern
since group decision-making often requires high acceptance
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or must be supported by those who carry it out to yield an
effective solution.
Decision quality is defined as the appropriateness of
the decision for the situation.

Since the quality of the

decision entails all group member's involvement on the task,
it is a group-level issue and has been treated as such by
previous researchers (Erffmeyer & Lane, 1984; Burleson et.
al, 1984; Nemiroff & King, 1975; Herbert & Yost, 1979).

In

the study by Tjosvold and Field each member in a group
received the same quality score; however, the score was
treated as an individual response.

In the present study the

quality score was examined as a single group response.
Thus, the interpretation of the quality measure of the
present study can not be readily compared to the Tjosvold
and Field findings.

In view of the above mentioned

rationale there are two implicit assumptions:

first, the

present research is not a true replication of the Tjosvold
and Field study; second, recent research shows that group
decision-making has been afflicted with modifications in
theory and experimental design which make it difficult to
determine the most effective technique under varying
conditions.

Consistency in the measurement of decision

effectiveness dimensions is paramount.

In turn, the

complexity of methods and findings in this area and
professional judgment in interpreting and applying results
are essential.

The basic premise is that any methodology
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which does not rely on past researchers definition of
measurement level may lend itself to bias in determining
which technique is the most appropriate.

Thus, there is a

need for uniformity and guidance in future research on group
decision-making.
Research Implications
The findings of the present study have implications for
the effective implementation of group participation in
decision-making.

The major emphasis is placed on the

theoretical and conceptual implication for group
decision-making and social context when decision quality is
essentially the same for the three decision formats.

Thus,

due to the present study's failure to find differences in
decision quality, it is not addressed in the implications
directly.
1.

They are as follows:

In situations that require high acceptance and high
satisfaction with participation, and no major
amphasis on decision quality, consensus and
interacting groups would be the most appropriate.
Based on the findings of this study, consenus and
interacting groups experienced higher levels of
satisfaction with the dynamics within their groups
and yielded higher levels of acceptance of the
decision outcome than did nominal groups.

Also,

under these same conditions cooperative groups
would be more appropriate than competitive groups.
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The present study found cooperative groups yielded
higher

of acceptance and satisfaction with

their participation than did competitive groups.
2.

In situations in which the only emphasis is on
member's satisfaction with participation,
consensus-competitive and interacting-competitive
groups would be the most appropriate.

The analysis

of the dynamics within participation dimension
showed that interacting and consensus-competitive
groups were significantly more satisfied with the
dynamics of their group participation than nominal
competitive groups.

Under cooperative conditions,

all three decision making techniques would be
equally satisfied.

The present findings indicated

no significant differences between the nominal,
consensus, and interacting-cooperative groups on
the dynamics within participation dimension.
3.

In situations that require leadership within the
group as the primary interest, interacting groups
would be the most effective.

This implication of

group decision-making and social context
effectiveness is based on the present findings that
interacting groups felt their groups had leadership
significantly more than did consensus and nominal
groups.
4.

In situations that require group member's
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perception that people did not dominate the
discussion, competitive groups would be the most
appropriate.

This is indicated by th2 present

study's finding that cooperative groups were
significantly more likely to feel that people
dominated the discussion in their groups than did
competitive groups.
5.

In situations that require high quality decisions,
as the primary emphasis and acceptance as the
secondary emphasis, any group under either
cooperative or competitive conditions would be
equally effective.

The present study failed to

find significant main effect or interaction
differences.
Future Research
•
The question arises whether the present study lent
itself to effective group decision-making evaluation.

It

seems appropriate to give consideration to some probable
explanations for the nonsignificant results found in this
study.

Several concerns were raised:

such as, issues in

relation to the manipulation of social context and the
sample size.

The following review will first examine the

social context manipulation and make suggestions for future
research.

A discussion on the sample size will then be

presented.
One major concern in the present study is the
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exclusivity of the social context manipulation.

As

indicated in the results section, participants in both
cooperative and competitive groups felt that the structure
of their groups' were cooperative.

This suggests that some

decision-making techniques may foster cooperation in the
structure of their group interaction.

For example,

consensus and interacting groups must interact cooperatively
as a group to yield a solution to the task; whereas, nominal
groups incorporate a silent voting phase and the averaging
of their second ranking to determine a group quality score.
Thus, the social context manipulation of competition appears
to contradict the actual steps the group must follow to
reach a group decision.

This is especially apparent in the

consensus groups because the ranking of the 15 items must be
agreed upon by all group members before it becomes a part of
the group's decision.
To explicate the above mentioned issue, future research
could examine the effects of the consensus, nominal,
interacting and the Delphi technique under conditions of
cooperation and competition.

The structure of the Delphi

technique entails members of the group not having to meet
Lace-to-face for group decision making.

In other words, the

Delphi technique employs the systematic collection of
generated judgments and ideas thru mail questionnaires
designed to elicit information on the problem.

In the

Delphi technique, like the nominal technique, individuals do
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not have to fully cooperate to produce a group decision
(i.e., competitive condition).

This would allow tne

researcher to examine whether the structure of some
decision-making techniques foster cooperation more than
others.

Thus, the researcher could determine if decision

making techniques that entail indirect group interaction
such as the nominal and Delphi technique are in fact more
appropriately structured for competition among group
members.
A second issue of concern with the social context
manipulation is that the results seem to indicate that
competitiveness is more of an individual issue than a group
issue.

Participants in competitive groups felt

significantly more competitive toward their group members
than participants in cooperative groups.

As previously

mentioned, individuals in competitive condition felt that
their groups had to cooperate in reaching a group decision;
however, on an individual level they felt competitive with
other group members.

Overall, these results seem to

indicate that cooperation and competition may not be
mutually exclusive.

Which in effect means an individual may

cooperate during group interaction to extract ideas from
others so he/she can produce the best final individual
decision.

To more clearly delineate the participant's

response to feeling both cooperative and competitive toward
group members in future research endeavors, the manipulation
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item (i.e., assessing social contyt) should be changed to a
forced response item al
response item
cooperation
7

the yloup ievel.

The forced

:_adividuals choose between
uition on a continuum, which would give

re accurate indication of how participants actually felt

toward other group members.
Another possible way to strenghten the social context
manipulation is to make the cooperation and competition
incentive more desirable.

This might be done by offering

large incentives such as allowing groups or individuals to
win chances in a lottery in which the prize is a $100
prize.

If the reward for cooperating or competing with the

other group members is perceived as being of substantial
value to the individual, it is more likely the social
context manipulation will be enforced.
The second major concern is the sample size of this
study (i.e., number of groups).

Note that the pattern of

results were in the expected direction which suggests that
the power of this study was not of the magnitude to detect
significance and may have resulted in a Type II error.
Future research could increase the size of the sample to
approximatey 20 groups per condition to decrease the
probability of a Type II error.

A larger sample size will

result in a more powerful investigation of decision format
effects.
In conclusion, the primary purpose of this study was to
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examine aspects beyond the task structure that may mediate
decision format to facilitate or inhibit group
effectiveness.

The present research examined the

effectivenes of the consensus, nominal, and interacting
techniques under conditions of cooperation and competition.
These six conditions were compared on three dimensions of
decision effectiveness:

quality, acceptance and synergy.

All three decision making techniques have not previously
been simultaneously investigated within the effects of
social context.

The results indicated that self-report

measures of acceptance were the only measures of effective
decision making to be affected by the social context.

The

nonsiginificant findings of this study raised several areas
of concern.

Suggestions were made for addressing these

issues in future research.
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APPENDIXES

NASA Individual and Group Worksheet
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NASA WORKSHEET COPY
Instructions: You are a member of a space crew originally
scheduled to rendezvous with a mother ship on the lighted
surface of the moon. Due to mechanical difficulties,
however, your ship was forced to land at a spot some 200
miles from the rendezvous point. During re-entry and
landing much of the equipment aboard was damaged, and since
survival depends on reaching the mother ship, the most
critical items available must be chosen for the 200 mile
trip.
Below are listed the 15 items left intact and undamaged
after landing. Your task is to rank order them in terms of
their importance in allowing your crew to reach the
rendezvous point. Place the number 1 by the most important,
the number 2 by the second most important, and so on through
number 15, the least important. In the space to the right
of each item write a brief (about one sentence) explanation
of why you ranked that item in the order you did.
Box of matches
Food concentrate
50 feet of nylon rope
Parachute silk
•

Portable heating unit
Two .45 calibre pistols
One case dehydrated Pet milk
Two 100 lb. tanks of oxygen
Stellar map (of the moon's constellation)
Life raft
Magnetic compass
5 gallons of water
Signal flares
First aid kit containing injection needles
Solar-powered Fm receiver -transmitter
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Appendix El
Correct NASA Rankings and Rationales
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ANSWER KEY FOR THE NASA LOST ON THE MOON TASK COPY
15 Box cf matches

Useless since there is no
oxygen on the moon to
sustain a flame.
t'S

4 Food concentrate

Efficient means of supplying energy requirements.

650 feet of nylon rope

Useful in scaling cliffs,
tying injured together, etc

8 Parachute silk

Protection from sun's rays.

13 Portable heating unit

Only useful if on the dark
side of the moon.

11 Two .45 calibre pistols

Possible source of selfpropulsion.

12 One case dehydrated
Pet milk

Duplicate food concentrate
in bulkier form.

1 Two 100 lb. tanks of
oxygen

Most pressing survival
need.

3 Stellar map (of the
(moon's constellation)

Most important means
determining position and
directions.

9 Life raft

CO2 bottle in military
raft may used for
propulsion.

14 Magnetic compass

2 5 gallons of water

10 Signal flares

_7
_ First aid kit
containing injection
needles

Virtually useless since
magnetic field on the moon
is not polarized.
Absolute necessity to
sustain life.
Possible distress signal
once close enough to
mother ship to be seen.
Needles for vitamins,
medicines, etc., will fit
special apture in NASA
space suits.
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5 Solar-powered FM
receiver-transmitter

For communication with
mother ship; but FM
requires line-of-sight
transmission and short
range.

Post Experimental Questionnaire
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QUESTIONNAIRE

Instructions: This questionnaire consists of a series of
statements about your experiences in your group. You will
find that you agree with some and disagree with others.
Please indicate your own personal reaction to each statement
by responding according to the following six choices. In
the parentheses ( ) to the left of each statement, write the
number of the choice that best represents your degree of
agreement or disagreement.
Choices:

(1)
(2)
(3)
(4)
(5)
(6)

Totally disagree
Disagree very much
Tend to disagree
Tend to agree
Agree very much
Totally agree

1. ( ) I am satisfied with the amount of influence or say
I had over my group's decision.
2. ( ) I am satisfied with the solution reached by my
group.
3. ( ) There was a great deal of cooperation among group
members in reaching a solution.
4. ( ) The people in my group freely expressed their
feeling or emotion.
5. ( ) Everybody participated in the discussion in my
group.
6. ( ) I am willing to accept my group's decision.
7. ( ) My group did not seem to have leadership.
8. ( ) Disagreement among group members was openly
expressed.
9. ( ) Everyone agreed with the final group solution.
10. ( ) A few people dominated the discussion in my
group.
11.

) My group was very competitive in reaching a
solution.

12. ( ) I would be willing to work with these same people
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on other types of problems.
13. ( ) My group closely followed the procedure outlined
in the instructions.
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QUESTIONNAIRE
Instructions: Please circle the number of the statement that
most accurately describes your feelings for each of the
following questions.
A.

To what extent did you feel free to participate and
contribute your ideas?
1.
2.
3.
4.
5.

B.

Not at all acceptable.
Somewhat acceptable.
Moderately acceptable.
Mostly acceptable.
Very acceptable.

To what extent do you feel the method used by your
group was an effective way to generate ideas?
1.
2.
3.
4.
5.

E.

Not at all well spent.
Somewhat well spent.
Moderately well spent.
Mostly well spent.
Very well spent.

To what extent do you accept the quality of the
solution produced by your group?
1.
2.
3.
4.
5.

D.

did not feel free.
felt somewhat free.
felt moderately free.
felt mostly free.
felt completely free.

To what extent did you feel your time was well spent
in your group?
1.
2.
3.
4.
5.

C.

I
I
I
I
I

Totally ineffective.
Somewhat ineffective.
Moderately ineffective.
Mostly ineffective.
Extremely ineffective.

How competitive did you feel toward your other group
mcmbers?
1.
2.
3.
4.
5.

Not at all competitive.
Somewhat competitive.
Moderately competitive.
Mostly competitive.
Extremely competitive.
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F.

How cooperative did you feel toward you other group
members?
1.
2.
3.
4.
5.

Not at all cooperative.
Somewhat cooperative.
Moderately cooperative.
Mostly cooperative.
Extremely cooperative.
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Appendix D
Directions for Decision Formats and Social Context
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"I would like to thank you for your participation in my
research project.

My name is Joyce Bowers and I'm

conducting research on group processes as a partial
requirement for receiving a Masters of Arts degree in
psychology.

The task used in this study is the NASA Moon

Survival Problem and the task consists of crew members
ranking 15 items in relation to importance for survival
after crash landing on the lighted side of the moon.

Before

we begin I would like to ask, has anyone had exposure to
this task?"
Students who expressed that they had been exposed to
the task were eliminated from further phases of the study.
Those students familiar with the task were told that their
knowledge of the task may influence the group's functioning
but that they would still receive extra credit.

Subjects

were also be asked if any of their friends were present for
the group session.

In the event subjects were closely

associated one of these subjects were rescheduled for
another session.
Subjects were seated along the walls of a classroom in
individual desks.

Each subject received instructions that

they will work on the problem first alone, and then as a
group.

At this point all groups received instructions to

either

reach the best decision possible as a group (i.e.,

cooperation) or each individual should try to reach the best
decision they can as an individual (i.e., competition).
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Group members are also told that the individual or group
(i.e., depending upon the social context condition) closest
to the correct solution would receive free fast food
coupons.

In the cooperative condition, the subjects were

instructed:
I am interested in maximizing the amount your group's
members can cooperate with each other in solving the NASA
task. The task should be solved by the effort of all group
members. The goal is for you to work together for mutual
benefit of the group and not to try to win or outdo others.
You need to search for a solution that is agreed upon by all
group members (Tjosvold & Field, 1983, p. 502).
Before the subjects begin working on the task as a group,
the experimenter will reiterate that, it is in the best
interest of the group to cooperate. If the group cooperates
and yields an answer close to the correct solution you will
each receive a coupon for 50 cents off any fountain item at
White Mountain Creamery and a free sandwich coupon from
Chick-Fil-A.
Under the competitive condition, the subjects
instructed:

101P ,- rz.

The task you will be given is the NASA problem and I would
like to see who can solve the task best. All group members
will work together on the task and may ask any questions,
but it is not in your best interest to cooperate because I
want to see who is best (Georgas, 1986, p. 355). Although,
you must solve the problem as a group, the goal is for you
to try to win and show that you ideas are superior to you
fellow group members (Tjosvold & Field, 1983, p. 502).
Before the subjects begin working on the task as a group,
the experimenter will reiterate that, it is not in your best
interest to cooperate with the group. The individual from
the group that yields an answer closest to the correct
solution will receive a coupon for 50 cents off any fountain
item at White Mountain Creamery and Deli and a free sandwich
coupon at Chick-Fil-A.
Subjects were informed to complete the task
individually.

Then subjects received and complete one copy

of the NASA task (Appendix A).

The iastructions for the
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NASA task were read aloud and subjects were asked to follow
along.

The instructions that were given for the NASA task

are as follows:

"You are a member of a space crew

originally scheduled to rendezvous with a mother ship on the
lighted surface of the moon.

Due to mechanical

difficulties, however, your ship was forced to land at a
spot some 200 miles from the rendezvous point.

During

re-entry and landing much of the equipment aboard was
damaged, and since survival depends on reaching the mother
ship, the most critical items available must be chosen for
the 200 mile trip.

On your worksheet are the 15 items left

intact and undamaged after landing.

Your task is to rank

order them in terms of their importance in allowing your
crew to reach the rendezvous point.

Place the number 1 by

the most important item, the number 2 by the second most
important, and so on through 15, the least important.

In

the space to the right of each item write a brief
explanation of why you ranked that item in the order you
did."
After completion of the task the subjects retained
their copy of the completed task for the second phase of the
study (i.e., group interaction).

At this point subjects

were asked to move from the desks located along the wall
during individual ranking of the task to a table located in
the center of the room.

The decision-making format

procedure varied at this stage and the instructions for each
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format were described separately.
Interacting.

Before beginning the group discussion

subjects received instructions to reread the instructions of
the NASA task.
that state:

The subjects will then receive instructions

"The task you are about to complete involves

group decision-making in reaching a decision.

After the

group discussion everyone should please record your group's
rankings on each individual group-worksheet (Appendix A).
Subjects were instructed not to change their first rankings
after the group discussion begins.

You may now begin group

discussion."
When the students completed the group's ranking they
were directed to return to their individual desks to
complete another worksheet and a questionnaire (Appendix
The following instructions were then given:
"In the final phase of this session I will ask you to
again rank the 15 items.

This last ranking should represent

your final decision on the task.

In making your final

decision you can refer to your initial and group rankings;
however, your final ranking need not be the same as either
one.

After you have completed the worksheet I ask that you

please fill out the questionnaire.

Again I would like to

thank you for your participation and I ask that you please
do not discuss this study with anyone, because they too may
want to participate."

When the final rankings and the

questionnaires are completed they will be collected.

Before
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dismissing the students they will be directed to sign a
sheet before leaving which will be given to their
instructors for assigning extra credit.
Nominal.

Before beginning the group discussion

subjects received directions to reread the instructions on
the NASA task.
state:

The subjects then received instructions that

"Your group will employ the Nominal Group technique

in reaching a decision.

The Nominal Group technique is

commonly used in business because of its effectiveness in
decision making.
1.

During the last few minutes each of you ranked the 15
items and write down your reasons for each ranking on
your worksheet. Now I would like you to present your
rankings and reasons using the board I am hanging up.
Each of you will tell the rest of the group what rank
you assigned to an item and then the reason why you
ranked it as you did. Please refer to your worksheet
and give only the ranks and reasons that you listed on
your worksheet. (Do not change your ranks or reasons
because of someone else's comments and
rationales.) We will proceed around the table and
will let each member of the group comment on an item
before moving on to the next item. As presentations
are made, please do not discuss your decisions
(rankings) with other group members.
As you tell me the rank you gave an item, I will place
that number next to the item on the board. For
instance, if you ranked "Box of matches" as number
"7", I would place a "7" next to "Box of matches" on
the board. Again, while a group member is discussing
his ranking there should be no talking by other
members. In other words, only one person is to be
talking at a time and only while he is giving his
presentation. Also, while giving your presentation,
do not discuss the rationales of the other members who
have presented before you. Every member will present
his rankings for a particular item before we move to
the next item on the list.

2.

After all members have had an opportunity to present
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their rankings for all of the 15 items, there will be
a period of open group discussion. All members will
be able to discuss their rationales and ask questions
of others about their decisions in an open forum
format. After the discussion session, you will
individually fill out another copy, of the worksheet
on which you will rerank the 15 items. At this time
you should take into account any new information you
consider to be important that you may have gained from
listening to other group members. You will not be
required to write an explanation of your rankings on
this copy. Do not talk while you fill out copy 2.
3.

When copy 2 is completed I (the experimenter) will
collect the answersheets and use your individual
rankings to determine a ranking for the group. Your
individual ranking of the items on this copy will be
averaged to determine a group ranking of the items.
The group's ranking for each item will be designated
in the last column on the board with a red number.
When the students completed the group's ranking they

were directed to return to their individual desks to
complete another worksheet and a questionnaire (Appendix
C).

The following instructions were then given:
"In the final phase of this session I will ask you to

again rank the 15 items.

This last ranking should represent

your final decision on the task.

In making your final

decision you can refer to your initial and group rankings;
however, your final ranking need not be the same
one.

dS

either

After you have completed the worksheet I ask that you

please fill out the questionnaire.

Again I would like to

thank you for your participation and I ask that you please
do not discuss this study with anyone, because they too may
want to participate."

When the final rankings and the

questionnaires were completed they were collected.

Before
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dismissing the students they were directed to sign a sheet
before leaving which was given to their instructors for
assigning extra credit.
Consensus.

Before beginning the group discussion

subjects received directions to reread the instructions on
the NASA task.
state:

The subjects then received instructions that

"Your group will employ the consensus format in

reaching a group decision.

This means that the ranking for

each of the 15 survival items must be agreed upon by each
member before it becomes a part of the group decision.
Consensus is difficult to reach.

Therefore, not every

ranking will meet with everyone's complete approval.
Unanimity, that is a unanimous decision, is not the goal
(although it may be achieved unintentionally), and it is not
necessary that every person be as satisfied as if he had
complete control over what the group decides.

What should

be stressed is the individual's ability to accept a given
ranking on the basis of logic - whatever his level of
satisfaction - and willingness to entertain such a judgment
as feasible.

When the point is reached at which all group

members feel this way you may assume that you have reached a
consensus as it is defined here and the judgment may be
entered as a group decision.

This means, in effect, that a

single person can block the group if he thinks it necessary;
at the same time, it is assumed that this option will be
employed in the best sense of fair play.

Here are some
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guidelines to use in achieving consensus:
1.

Avoid arguing for your own rankings. Present your
position as clearly as possible, but consider
seriously the reactions of the group in any subsequent
presentations of the same point.

2.

Avoid 'win-lose' stalemates in the discussion of
rankings. Discard the notion that someone must win
and someone must lose in the discussion; when impasses
occur, look for the next most acceptable alternative
for both parties.

3.

Avoid changing your mind only in order to avoid
conflict and to reach agreement and harmony.
Withstand pressures to yield which have no objective
or logically sound foundation. Strive for enlightened
flexibility; avoid outright giving up.

4.

Avoid conflict-reducing techniques such as the
majority vote, averaging, bargaining, coin flipping,
and the like. Treat differences of opinion as
indicative of an incomplete sharing of relevant
information on someone's part and press for additional
sharing, either about the task or emotional data,
where it seems in order.

5.

View differences of opinion as both natural and
helpful rather than as a hindrance in decision
making. Generally, the more ideas expressed the
greater the likelihood of conflict will be; but the
richer the array of resources will be as well.

6.

View initial agreement as suspect. Explore the
reasons underlying apparent agreements; make sure that
people have arrived at similiar solutions for either
the same basic reasons or for complementary reasons
before incorporating such solutions in the group
decision.

7.

Work to produce the solution that is most acceptable
to every member of your group.
After the group discussion each person should please

record the group's rankings on their group-worksheet
(Appendix A).

You may now begin group discussion."

When the students completed the group's rankings they
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were directed to return to their individual desks to
complete another worksheet and a questionnaire (Appendix
C).

The following instructions were then given:
"In the final phase of this session I will ask you to

again rank the 15 items.

This last ranking should represent

your final decision on the task.

In making your final

decision you can refer to your initial and group rankings;
however, your final ranking need not Oe the same as either
one.

After you have completed the worksheet I ask that you

please fill out the questionnaire.

Again I would like to

thank you for your participation and I ask that you please
do not discuss this study with anyone, because they too may
want to participate."

When the final rankings and the

questionnaires were completed they were collected.

Before

dismissing the students they were directed to sign a sheet
before leaving which was given to their instructors for
assigning extra credit.

